Introduction
Organotin compounds have been extensively studied in the structural chemistry. For organotin (IV) compounds present frequently the formation of polyhedra with tetrahedral, trigonal-bipyramidal, octahedral and pentagonal-bipyramidal coordination geometries, the final coordination number depends strongly on the number of organic substituents attached to tin atom and the nature of the ligands [1] [2] [3] [4] [5] [6] .
The organotin (IV) compounds and them derives exhibit antitumor activity [7, 8] , biocides [9] , material with non-linear optical properties [10] , fluorescence probes for DNA traces [11] , model systems like nucleotides [12] , amino acids [13] , peptides [14] and corrosion inhibitors [15] .
In particular, diorganotin (IV) compounds derived from ligands containing nitrogen and oxygen donor atoms present increasing number of reports, mainly derivates of aminoacids and analogues have been investigated [16, 17] . Our current interest in the synthesis of organotin compounds and structural analysis [18] [19] [20] [21] [22] , prompted us to extend our investigation in the synthesis of new organotin (IV) compounds, which could have corrosion inhibitors properties [23] .
This paper describes the synthesis of three new di-n-butyl [bis (alkyl-aminopropionic acid)]tin (IV) (alkyl = octyl, dodecyl and octadecyl) 2a-2c, by the reaction of di-n-butyl (IV) oxide and alkyl aminopropionic acid (alkyl = octyl, dodecyl and octadecyl) 1a-1c in a 1:2 molar ratio. All compounds were characterized by 1 H, 13 C,
119
Sn NMR, infrared spectroscopy, mass spectrometry and elemental analyses.
Results and Discussion
Herein we report the reaction of alkyl aminopropionic acids 1a-1c, with di-n-butyltin (IV) oxide in a 2:1 ratio to obtain di-nbutyl [bis (alkyl-aminopropionic acid)]tin (IV) 2a-2c as white solids (Fig. 1) . The compounds 1a-1c were obtained through the reaction of alkyl amine (alkyl = octyl, dodecyl and octadecyl) and acrylic acid [24] .
The 1 H NMR spectra in CDCl 3 of all the compounds 2a-2c ( 1 H NMR data are summarized in Table 1) show only one set of signal for each magnetically equivalent H nucleus, thus both (n-Bu) 2 Sn proton and those of the ligands are in 1:2 ratio, respectively. For 2b and 2c compounds, this indicate the formation of unique species or a fast-exchanging equilibrium on the NMR time scale (Support information). For the compound 2b for example, the H3 and H4 (3.008 and 2.823 ppm) proton appeared as broad signals at higher field (Dd = 0.05 and 0.083) with respect to the free ligand 1b (Support information). This suggests a shielding of these protons upon coordination giving evidence for the formation of a Sn-O bonded and NH→Sn coordination bond.
For the compound 2b the 13 the hexa-coordinated species, this result suggested the existence of a mixture of an equilibrium between five different hexacoordinated isomers, two trans (I, II) and three cis (III, IV, V) in solution at room temperature, the isomerism is attributed a different arrangement of the ligands [28, 21] as show in Fig. 2 , a possible explanation in formation of hexacoordinate isomers due to the presence of chain short, giving as a result the existence of equilibrium dynamic.
The IR spectra for the compounds 2a-2c exhibit one u (C=O) carbonyl band in 1654 cm -1 . Also a broad band one of them assigned to the N-H in 1566 cm -1 and other due Sn-O band is observed in 430 cm -1 . The mass spectra in all three cases for 2a-2c, (15 eV IE) displayed the presence of molecular ion confirming of the formation of the products, the fragmentation process start with the loss of a ligand, followed by loss of n-butyl groups (yielding the base peak for 2a), and later loss of Sn atom giving the base peak for compounds 2b and 2c. The spectra show others fragment ion and a possible fragmentation pattern is given in Fig. 3 .
Experimental section Materials
The reagents were purchased from Aldrich Co. Melting points were determined in open capillaries on Electrothermal melting apparatus (UK) and are uncorrected. IR spectra were recorded on Bruker Tensor-27 FT-IR using KBr pellets. 1 Octyl-aminopropionic acid 1a: 5.0 g (0.038 mol) of octylamine was slowly added 3.35 g (0.046 mol) of acrylic acid; the reaction was placed in flask equipped with a magnetic stirred, thermometer and reflux system. The reaction was carried to 90-95 ºC during 2 hours. After being cooled to room temperature the residue was treated with hexane, the solution is filtered and the residue was treated with chloroform, the solution was filtered and the solvent was evaporated under vacuum to yield 7.82 g (95 %) of compound 1a as white solid. Yield 95%; mp 86-87 °C; IR (KBr, u max /cm 
Conclusions
Novel di-n-butyl [bis (alkyl-aminopropionic acid)]tin (IV) (alkyl= octyl, dodecyl and octadecyl) 2a-2c were obtained. The hexacoordinated complexes were characterized by 1 H, 13 C,
119
Sn NMR, infrared spectroscopy, mass spectrometry and elemental analyses. The compound 2a showed five hexa-coordinate species indicating the existence of a mixture in equilibrium between two trans (I, II) and three cis (III, IV, V) hexacoordinated isomers. Whereas for the compounds 2b and 2c only unique species were observed due to due to steric hindrance of alkyl substituents.
